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(57) Abstract: A rotary seal between first and second concentric surfaces (12, 14), comprises a carrier (18) and a sealing ring (16) 
secured at a first edge to the carrier (1 8) so that the sealing ring ( 16) extends therefrom and is deflected by and seals with said second 
concentric surface (14), characterised in that the carrier (18) has a sealing member (20) attached to it to seal with said first concentric 
surface (20). The second edge of the sealing ring (16) may be deflected inwards or outwards of the sealing member (20). The sealing 
rings (16) may be provided extending in opposite directions. Alternatively, a rotaiy seal forms a sea] between the end of a shaft 
(212) and an adjacent surface (214) which extends laterally of the shaft axis, the rotary seal comprising a carrier (216) adapted to fit 
the end of the shaft (212) and a sealing ring (218) secured at a first edge to the carrier (216) so that the sealing ring (218) extends 
iherefiDm and is deflected by and seals with said adjacent surface (214), characterised in that said first edge of the sealing ring (218) 
is located around the circumference of the shaft (212) and extends towards said adjacent surface (214). 
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SEAL 

Technical Field 

The invention relates to a seal and the manufacture thereof. In particular, the invention 
relates to a seal between relatively rotatable parts. 

Disclosure of the Invention 

According to one aspect, the invention provides a rotary seal for forming a seal between 
&st and second concentric surfaces, the rotary seal comprising a carrier adapted to fit said 
first concentric surface and a sealing ring with two radially spaced edges, the sealing ring 
being secured at a first edge to the carrier so that the sealing ring extends therefirom and is 
deflected by and seals with said second concentric surface, characterised in that the carrier 
has a sealing member attached to it to seal with said first concentric surface, and the sealing 
member is located substantially within the radial thickness of the carrier. 

According to another aspect, the invention provides a rotary seal for forming a seal 
between the end of a shaft and an adjacent surface which extends laterally of the shaft axis, 
the rotary seal comprising a carrier adapted to fit the end of the shaft and a sealing ring 
with two radially spaced edges, the sealing ring being secured at a first edge to the carrier 
so that the sealing ring extends therefirom and is deflected by and seals with said adjacent, 
surface, characterised in that said first edge of the sealing ring is located around the 
circiunference of the shaft and extends towards said adjacent surface. 

The invention thus provides a rotary seal which is particularly suited to use in a situation 
where there is only a relative small clearance between the surfaces between which the seal 
is to be established. 

In a preferred embodiment, the carrier may comprise a metal ring with a recess to receive 
one edge of the sealing rmg. The carrier may be folded or pressed or otherwise formed 
around the edge of the sealing ring. 
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The carrier ring may also be formed with a flange to which the sealing member is attached. 
The flange may be concentric with said first and second concentric surfaces. 

The sealing ring may be supplemented by a second axially adjacent sealing ring, or a single 
split sealing ring may be used having two sealing lips. The or each sealing ring may be 
made of PTFE, may be shaped as a washer, or may be provided with hydrodynamic 
grooves. 

Where the rotary seal comprises a sealing member, the sealing member may be made from 
rubber or an elastomer. 

By way of example only, .the invention will now be described with reference to the 
accompanying figures, in which: 

Description of the Drawings 

Figure 1 shows an axial part section of a rotary seal according to a first embodiment of the 
invention; 

Figure 2 is a similar view to that of Figure 1 showing the sealing ring in a different 
configuration; 

Figure 3 shows an axial part section of a rotary seal accof ding to a second embodiment of 
the invention having two sealing rings; 

Fiffljre4 shows an axial part section of a rotary seal according to a third embodiment of the 
invention; 



Figure 5 is a similar view to that of Figure 4 showing the sealing ring in a diflferent 
configuration; and 
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Figure 6 shows an axial part section of a rotaiy seal according to a fourth embodiment of 
the invention. 

Description of Embodiments of the Invention 

In Figure 1, a rotary seal 10 is shown installed in an annular gap between an outer 
cylindrical housing 12 and a shaft M.which is concentric with and rotates about the axis of 
concentricity X-X. The ring seal 10 extends radially, relative to the axis of the annular gap 
between the shaft 1 4 and the housing 1 2. 

The seal 10 comprises an annular sealing ring 16 which is composed of PTFE. The sealing 
ring 16 is held in an annular metal carrier 1-8 pressed from sheet metal and formed with a 
groove 22 to receive the outer edge of the sealing ring and grip it by crimpmg* The sealing 
ring 16 extends radially inwardly of the carrier 18 and is deflected axially by the shaft 14 so 
that one side of the sealing ring 1 6 makes sealing contact with the shaft 14. 

The carrier 18 also comprises a flange 19 which extends axially within the annular gap. 
The flange 19 serves as a support upon which an annular sealmg member 20 is formed. 
The sealing member 20 is comprised of rubber or elastomer and provides a sealing contact 
with the surface of the housing 12 to complete the sealing action between housing 12 and 
shaft 14. 

The outer surface of the sealing member 20 may be shaped, for example, formed with 
cncimiferential ribs, to assist fitting withm and sealing to the housing 12. 

In Figure 1, the sealing ring 16 is shown deflected inwards of the flange 19 and sealing 
material 20. However, Figure 2 illustrates an altemative configuration in which the seaUng 
ring 16 is shown deflected outwardly of the flange 19 and sealing material 20; the axial 
dimension of the rotary seal in use then being increased. 
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Figure 3 shows a rotary seal 100 accommodating two sealing rings 16a and 16b. Both of 
the sealing rings are crimped within the groove 22. The free ends of the sealing rings 1 6a 
and 1 6b extend in opposite directions over the surface of the shaft 14. 

Whereas Figures 1 to 3 show annular rotaiy seals, Figures 4 to 6 illustrate seals between the 
end of a shaft and an adjacent surface extending substantially perpendicular to the shaft 
axis X-X. 

In Figure 4, a rotary seal 200 forms a seal between an axial end face 210 of a rotating shaft 
214 and an adjacent plane surface 212. The seal 200 comprises a metal carrier 218 
mounted on the end of the shaft 214. TTie carrier 218 is formed as a sheet metal ring with 
an outer peripheral rim to fit around the ckcumferential side of the shaft and provide a 
grove 222 to receive an annular sealing ring 216 composed of PFTE. The groove 222 is 
crimped around the edge of the sealing ring 216. The free end of the seaUng ring 216 
deforms against the surface 212 and establishes the sealmg action. Since the grove 222 
holding the sealing ring is disposed around the circumferential side of the shaft 214, the 
sealing ring 216 is more easily accommodated in the limited space available when the 
sealing gap between the end 210 of the shaft and the adjacent surface 212 is relatively 
small. 

In Figure 5, the arrangement differs from that shown in Figure 4 in that the free end of the 
sealing ring 216 now extends inwards of the end of the shaft 214 rather than outwards as in 
Figure 4. 

hi Figure 6, the arrangement differs from that shown m Figure 4 in that two sealing rings 
2l6a and 216b, are fitted in the grove 222 and extend in opposite directions over the 
surface 212. 

In the seals of Figures 4 to 6, the earner 218 may be provided with an elastomeric layer 
between itself and the shaft 214, preferably around the circumferential side of the shaft 
only, to create a seal at that interface, mstead of relying on contact between the carrier and 
the shaft 214 for that purpose. 
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CLAIMS 

1 . A rotary seal for forming a seal between &st and second concentric surfaces 
(12,14), the rotary seal comprising a carrier (18) adapted to fit said first concentric surface 
(12) and a sealing ring (16) with two radially spaced edges, the sealing ring (16) being 
secured at a first edge to the carrier (18) so that the sealing ring (16) extends therefrom and 
is deflected by and seals with said second concentric surface (14), characterised in that the 
carrier (18) has a sealing member (20) attached to it to seal with said first concentric 
surface (20), and the sealing member (20) is located substantially within the radial 
thickness of the carrier (18). 

2. A rotary seal as Claimed in claim I in which the carrier (18) is formed with a flange 
( 1 9) to which the sealing member (20) is attached. 

3. A rotary seal as claimed in claim 2 in which the flange (19) extends generally in the 
direction of the axis of the first and second concentric surfaces (12,14). 

4. A rotary seal as claimed in claim 2 in which the flange (19) is concentric with the 
first and second concentric surfaces (12,14). 

5. A rotary seal as claimed in any of the preceding claims m which the second edge of 
the sealing ring (16) is deflected inwards of the sealing member (20). 

6. A rotary seal as claimed in any of the* preceding claims in which a second sealing 
(16a, 16b) is secured to the carrier (18) to extend therefirom and form a seal with said 
second concentric surface (14). 

7. A rotary seal as claimed in claim 6 in which the sealing rings (16a, 16b) extend 
radially bom the carrier (18) and away from one another. 
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8. A rotary seal for forming a seal between the end of a shaft (212) and an adjacent 
surface (214) which extends laterally of the shaft axis, the rotary seal comprising a carrier 
(216) adapted to fit the end of the shaft (212) and a sealing rmg (218) with two radially 
spaced edges, the sealing ring being secured at a first edge to the carrier (216) so that the 
sealing ring (218) extends therefrom and is deflected by and seals with said adjacent 
surface (214), characterised in that said first edge of the sealing ring (218) is located around 
the circumference of the shaft (212) and extends towards said adjacent surface (214). 

9. A rotary seal as claimed m claun 8 in which the sealmg ring (218) extends towards 
the facing surface (214) and inwardly of the shaft as it is deflected by and seals with the 
facing surface (214). 

10. A rotary seal as claimed in claim 8 or 9 in which a sealing member is attached to 
the carrier to seal with the shaft (212). 

11. A rotary seal as claimed in any one of the preceding claims m which said first edge 
is secured in a recess (22) in the earner. 

12. A rotary seal as clauned in claim 11 in which the carrier (18) is formed with said 
recess (22) so that it can be closed to grip said first edge therein. 

13. A rotary seal as claimed in any one of the preceding claims in which the carrier (18) 
is formed as a metal ring. 

14. A rotary seal substantially as herein described with reference to Figures 1 and 2; 
Figure 3; Figures 4 and 5; or Figure 6 of the accompanying drawings. 
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